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ABSTRACT 

CARE (Computer Assisted Renewal Education) is a 
mobile computer assisted instruction (CAI) program designed to train 
educators and inservice teachers in the education and handling of 
handicapped children. The program, developed by Pennsylvania State 
University and offering college credit, is carried in an expandable 
trailer with 16 individual student terminals. The CARE curriculum 
currently offers four basic courses: early identification of 
handicapped children, diagnostic and prescriptive teaching of 
preschool and primary children (two courses) , and education of 
visually handicapped children. Two additional courses are planned for 
the CARE program and their development will follow the step-by-step 
course development procedures previously established. An evaluation 
was performed on the first CARE course, identification of handicapped 
children. The results of the evaluation, which included a two-group 
t-test of achievement scores with conventional instruction as a 
control and a student guestionnaire, indicated that the CAI students 
scored significantly higher in achievement, needed less instruction 
time, and appreciated the program. (NH) 
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h) provide for the 4 million handicapped children in the United States 
wfio .iivnot receiving an adequate education* 300,000 more specially trained 
per-^ons are noeded. Because the present methods of training educational 
personnel cannot provide enough trained people to meet these needs. The 
Pennsylvania State University has developed a series of computer-assisted 
instruction courses for training regular educators to teach handicapped 
children and two mobile CAI laboratories for delivering the instruction 
to inservice teachers in their home community -- CARE: Computer Assisted 
Rejiewdl Educdtion. The curriculum and the delivery system for educational 
sorvicos are built on the twin concepts of individualized instruction and 
mobi I i ty. 

The l;>*liy_fir/ System 

(ARI. is delivered to teachers and educators in all parts of the 
cuiintt./ via uustom-bui 1 1 mobile laboratories each housing an IBM 1500 computer- 
as^.i'it^-J instruction system and sixteen student stations. In the closed 
Londilion, the forty-foot van is only eight feet wide and meets the high- 
way spccifiuUions of every state in the Union. After reaching its destination 
the van is expanded to provide a comfortable air-conditioned learning environ- 
uvjut which is seven toon feet wide. 

un a prourran.jL'd schedules the mobile CAI laboratory is moved to a 
.:o;;tijf.i ty sf.Mool and Lonnocted to electric and telephone services. An 
iiii.tructiunal iikmagor travels with each Laboratory and trains proctors and a 
systens opf^Mtor hired in the local community. The local personnel provides 
a strong link with the conmiunity and extends the use of the mobile laboratory 
to m hours per v/eek. Over the next twelve weeks elementary teachers, head 
start teacht.-rs, and <lay care workers are scheduled for one-to-three hour 



sessions nt computer temtnals. .Each t«'dcher-stude«t drninges a flexible 
and irreyular schedule at the computer terminals to fit into the deiiands of 
her persoiwl 1 i fe» 

Lach student stdtioti is equipped with a small cathode ray tube (CRT) 
an which is displayed alphafKjric information plus a wide variety of qraphics 
includintj aniinated illustrations. Students respond to questions using a 
typewriter-1 ike keyboard and a light-sens Hive pen. In addition to the CRT, 
LMch stu 'Mit station has a rear-screen image projector for displaying color 
phoU)qrMphii: images from a 1020-frame, 16n«n film with each frame randomly 
aocossible by the computer. The third display component is an individual audio 
pl«iy/reourd device with randomly accessed, prerecorded messages on standard 
1/4-inch audio tape. 

The students interact at the temiinals with an adaptive Instructional 
prgcjraiu which has been prepared and tested by faculty members of The Pennsy- 
lvania State University in cooperation with the staff of the Computer Assisted 
Instruction Laboratory. In addition to the computer stored instruction, each 
studofa may ho required to use a handbook, materials for testing young children, 
and othttr appropriate teaching tools. Branching and individualizing teaching 
strateqies have been introduced into the courses to the extent that the present 
state-of-tho-art supports inclusion of these techniques. 

When the teacher- student completes a course, he takes a final examination 
({cfMiraiud by the computer from a jx)ol of test questions covering the objectives 
of the coursu. Teacher-students are awarded marks and receive graduate level 
colloyo credit (either by The Pennsylvania State University or by a participating 
local collo'ie or university) appropriate to the amount of curriculum included 
in the proqrim. The faculty member in charge of the course is available from 
time to tiiiio to talk with students in person and can be reached by a telephone 
locattHi in tiie vehicle. A complete record of each participant's performance on 
Urn lest and the course is recorded by the computer for simwarization, marking, 
rind course iinproveiHcnt by the authors. 

(liven ^ood teaching material, the success of the program hinges primarily 
un tvw uwjor features, the intejiactiye quality and fl exibility of the instruction 
at the computer tenninal. With the computer as an interactive processor, a CAI 
course creates a responsive envirortnent for learning which is in sharp contrast 
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wUh the pdf,Hivo Ujarnifui situations wh:ch most learners LMicounter in con- 
temporary fiiass educ^tiofi. Adult studetils on CAR!! report strong feelings of 
j.otiuef»trtJiioM» quick passage of time at the terminals, and deep involvement 
in the s,ubjtv:t matter. 

McKibilfty includes variable instruction tailored to each student's 
Ij^ickground kijowledqt?, interests and responses; and learner coittroUed pacing 
and scheduling. Several school administrators who have taken CARE have conwiented 
vm ineir .ippreciation of the opportunity to be out-of-town for ten to fifteen 
ddyi .md tv> return precisely to the point of instruction where they had pre- 
viou"^Iy hit I off. 

The iikijnr advantage of this program is that it brings an individualized, 
qua liLy course of in!;tructian on a timely subject to groups of education 
practitioners who would not otherwise get the benefit of retraining and 
upgrddiiHj. As a by-product, experience in the iirobile computer-assisted instruc- 
tum facility v/i 11 uiake teachers wore aware of technological advatKCs in 
education than tiiey arc presently and will dispell the aura of mystery and 
distrust surrounding coiiiputers. . 

Xiiy. CnRti. Uurr icuiujii 

CARE (Computer Assisted Rena^fal Education), is made up of wholly 
s»;I f-cofitairh.'d, coHcMjo-lovel , computer-assisted instruction courses for 
rojul.ir clas'^rooin teachers to develop clinical sensitivity and a diagnostic 
.iw.in-nes$ and understanding of the strengths and weaknesses of handicapped and 
noriiw! cht Uiron. 

r.ARF. 1-, principally oriented toward inservice, preschool, and primary- 
level (.Oemcntary toachers because, as specialists point out, unrecognized 
problcir. and resulting lack of renwdial treatment at this stage in a child's 
dt.'V'.'l(»p!.K.'M!. niy r.iu:.c the child to bo academically retarded by the age of 
fjiiio ur t<Mi yocirs. The courses are also of interest to other educational 
persunnel cr> well -u-condary teachers, principals, supervisors; special 
cl<isb supervisors; school nurses, psychologists, aides; special services 
persufjnel; /md day-care workers. 
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(Am. 1: Liriy Identification of 
Hamljcajjjjod' Clijjdt^tjii X3 Credi tsT 

Hamlictippod diildron .ire those children who display deviations froffl 
rvjniial bohiivior in the. coyni tive, affective, and/or psychomotor domain. 
Trine I|»a1 utiphasis is directed tovfard atypical cofiditlons or characteristics 
havitui relpvancu for touching (Cartwriqht & Cartwrlght, 1973a)^ The course 
iiidtcrials eticouragG teachers to view children as Individuals and illustrate 
that tiie nKJst fruitful approach for improving education is for teachers 
la work vjith the observable behaviorsvOf children. The use of traditional 
ciitetjurios is minifiial ; however, certain terms and concepts related to handi- 
cappiiKj cofjdi tions are taught so that students are better able to comaunicate 
with other pr^ifessionals concerned with handicapped children. 

Upon completion of the course, participants will be able foi 

» ■ 

K Idontify characteristics and symptoms of handicapped children 
indicative of potential learning problems. 
■ 'd. Screen children in regular classroonis for deviations and determine 
the exteirt of the inter-individual differences. 

3. SeifiCt and use the appropriate conaiierclal and teacher-constructed 
appraisal and diagnostic procedures in order to obtain precise 
infoniiation as to the nature of the deviation. 

4. Propare profiles of each child's strengths and weaknesses on 
educationally-relevant variables. 

U, Lvalucite the adequacy of the available information and ntake 

<i|)pn.>priate referrals to specialists, 
{f. IVuparu adequate documentation if a referral is inade. 

StudutJts are taught to systematically evaluate children's learning 
|M)tciitj.il .111.1 fonnulate appropriate ediicaticnal plans according to the 
litH-Jsiuri t'h(k}\ fur Uie ideuLi 1 ication of Handicapped Children (Figure 1) 
dtjvelo|;od for CARt 1, 



( liftt. jiMMllv cvitludlo ot «.fi1 Idren tu 
i«i«'itUfy liiildrfn with 'leviations from 



L . 




Are there any 
hildren with deviations? 




(iiitlifr liioro precise infoniMtion about 
naturo dfid extent of deviation. 



, . ^1)0 you have 

'idocjuato InfoHMtion to make a 
'efferral decision? 

- '"'"W i 1 1 you re f (?r* 
child to specialist for 
further diagnosisX. 



ify child's educational 
prrMiraMJ on basis of 
iHfoniMtion obtained. 



Yes 



\'fi>],M't' .Mtrfju.it.e fiocunK'ti cation and 
I'i'ike Lin aj^prupridte referral. 



Hi', '.(*;> i'. Uif '.uh!4,'(:L of Lh(,' :,ucund decision hhmIi.*!. 



ri»|. 1. Decision fbdel for the Identification of 
fitiridl capped Children. 
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CAW 2 .ind CARr 3: lJifUjiio<;tic P.»V5cH].;i ive Teach iru^ 
i)i W*)ist,hpel and Cr^dfts Each) 

i'Mi. V 4inil CAkt 3 are dos1<j»ed to prepare teachers of preschool children 
(CAUt (\) and teachers of primary- grade children (CAkE 3) to work effectively 
t/ith ctiildrun v^iio ttuy experiencing learning difficulties (Cartwrlght & 
Cartwrivlht, }9;3b). Teaching personnel are taught to follow the Diagnostic 
leaching Model (Figure 2) as they deal with children's learning problems In 
the af fectivt* and coqnitive domains. Eight global competencies are required to 
carry out thi» procedures specified in the model: 

1. IdiMitify characteristics of individual children that indicate 
spuclal teaching or management procedures are required. 

2. Specify relevant educational objectives for Individual children. 

3. Sijiect effective classroom management techniques. 

4. Choose and use specialized teaching strategies for teaching 
specific objectives for children with varying behavioral and 
leaniing characteristics. 

!). Chi»osc <if((l use spccial iiiateriaTs in association with *:)ecific 

(>. Id»»ntify and use appropriate evaluation procedures. 

7. Use existing sources of specialized strategies and materials. 

H. Consult with resource persons for assistance. 

A nodular approach {Fiquf*e 3) was used in the development of CARE 2 
ufid CARf: 3: bf)th courses share a care of information, procedures, and strategies, 
hut rxiMplfs and simulated case studies in which the students apply the principles, 
are <{ppropri<i te for Urn urje-group of children to which each is directed. 

CAI'i: 4: f 'lijiialion of Visuany Handicapped 
Uii id •.■en. ( i f.ruci! I) 

(,Akr '^ fjlucdtiou of Visually {{andicappcd Children focuses on teaching 
chilUrcjn whcj aro qartirilly seeim; or blind (Ward S Poabody, 197^). The course 
equips proservice and inservice classroom teachers and other school personnel 
with tho knowledge arid skills necessary to v/ork effectively with visually 
handicapped children in regular classes. 
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Fir}. ?. D<>c1sion I-:odel fur Diagnostic TcNiching. 







8 






cAiu: A. 




Hudul-, 


Primary 




a 


Pretusl: Child [k'voloptiietit 
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Ages 6-9 




Child Dcvc1opi»ent 
Ages 6-9 



I 



fVincipU'S of 



Liiucational Diatjrjosis 



I 



ii, tt. iim (if 



Application of 
Educational Olagnosis 
(Case Sludies) 



T"chniii!i(."-> of 
Sy s U'liid ti c iHi!.(TVii t i on 

" T— 



principles of^ 
Task Analysis 



r it ion (jf 



^^^^ 



Appl icatkn of 
Task Atwily';TS 
(L.f',(' Studies) 



U) Objective 2^' 



ji'.fi. ! I if.) ir:'!ii.<il('^ t{i».» fnnii.il i'. ii'.<"l tor IhMJj f.our%(,'s; 

If.'; .tf.iLcfj)^ (dud proqr.imirjy) arc the sum* l»ut <.ot>Lcnt (tifft*rs, 

rutiL' tit. /jud t.raU.'f} jf5 aru tfit» saute* for both. 

{ f'. kcldtioiiship liotwf'cn CAKE 2 aud CAKE 3 Mudulcs. 



ERIC 
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Objoctlvuf; Uiv CARL 'I uiiablus the teacher to use the Diagnostic 
luddiifiq f*HKl(?l dovoloped for CARL 2 and CARE 3 in teachinq children with 
Htiiited vision. Participants who complete CAKE 4 are expected to: 

1. Idt>ntify educitiomil ly relevant characteristics of visually 
handicapped children. 

2. Construct instructional objectives for these children. 

3. Select suitable wedia and materials for Instruction. 

4. AriMiKje prof>er classroom environmental conditions. 

■t. !i<.'jj<jn instructiunal procedures to facilitate learning. 
6. Miilizi^ appropriate techniques for evaluating performance. 



Tvio additional courses have recently been proposed for the CARE 
SL'rit's: GARi: b is Intended to enable retjular classrooin teachers to enhance 
f,ho ItMrninri of hearinq-impalred chlldrtM) through proper classroom environ- 
iiieiit iind W.t (> fur ttMcficrs of chi Idren who have bticn designated severely 
hand i(.apped will include modular competency-based icarninq experiences 
dodlinij with the devalopment* assessment* and educational programing of 
severely hatKlicapped children. 

Htn (jonoral step!; of a rigorous research and developfiiont procedure 
roqtiirf.Ml tu produce a CAI course include: 

I. (hj-t:,»inpus consultation basic ideas and strategies are reviewed 

wi f.h col IcMfitios. 
/. Pre] imln-iry literature review. 

iir.ifiL rofp<£»'it prepared course cottLont and stratcnjics, as 
,in devL'loprwntal procedures, arc spelled out in detail; 

indepefjdefJt field readers review proposal and »Mke suggestions 

for revision, and federally apfx)inted consultants review pre- 

lijiifiary iiwterials with staff. 
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4. Extensive Httjrature review. 

b. Consultation — CAI and content specialists consult with staff, 
li, Prifparation of firiit program draft. 

7. Staff review staff and authors review drafts of inaterials. 
H. Studunt tryout staff meinbers observe 15-20 students using 
the iihiterials. 

0. Curriculun) revision — using data collected from student 
tryout. 

lu. Student tryout — 20-25 students try out the revised materials 
"on their own." 

11. Curriculum revision. 

12. Oparational field test — 100-125 students take the course for 
credit in an independent field environment to ussure that the 
course is "exportable." 

U. Implcnicntation of curriculum. 

The course is revised after each one of the steps. For steps 1 through 
!j above, revisions arc based upon expert opinion and related literature (learn- 
ing tiieory, CAI, special education). In steps 8, 10$ and 12 extensive student 
data are collected to provide the infoniiation ne^ed for improvement. In 
steps 9 dtid 11, fnajor revisions in course content and strategy are made 
based on the student performance records. 

Further revisions are based on student records collected across sites. 
For exaiiiple, revisions to CARE 1 have been based on analysis of over 500,000 
studufit ra&ponsus made by 2,000 students over a period of two years. 

L»!(icat(>rs who have taken the courses report a high degree of satisfaction 
v/iUi Un! airrinilum tinU with the method of instruction, f-feasurod average 
iiHiro-totfrt \u tiubjt'ct iij'tt«,*r achievanent on the part of participants have been 
substantial. During the Winter Tenn 1971, all students who were enrolled in 
CAKE 1 were randomly assigned to either computer-assisted instruction (CAI) or 
conventional instruction (CI). The CAI group (n « 27) received all Instruction 
by means of CAI and did not attend classes with the CI group. The CI group 



CE2T eery Al'ItilSLE 

n 

(n - i)/) recoJvod the convcntiofuil lecture-discussion fnethod of Instruction 
and iiiut Lhi^io days per week in 75 minut'i sessions for ten weeks. All 
students* CAI titid CI, were reqular students enrolled for undergraduate or 
graduate cn?dil. The ifistructor of tlie CI group was an author of the CAI course 
(jtnd hulped plan the structure and the objectives of the CAI course -r both the 
OM And Uie CI courses were designed to reach the same objectives. 

The dependent variables were time and final examination scores based 
on 7ii items. Hesults are shown in Table 1. 



Table 1 

Comparison of Final Examination Scores and 
Instructional Tinie for CAI and CI Students 



I us true ti una 1 f-todc Final Examination Scores Time in Hours** 

'X, S.D.' ■ t' 

(loiiiptiU'r A;.si!i led Instruction 65.69 4.68 25.21 
Conventional Instruction 52.78 5.89 11.65* 37.50 

♦ ■ ■ "■ ' 

This difforence is statistically significant with p < .001. 

CAI time is mean time per student and the time for conventional 
ifvitnir tion is the total hours scheduled in lecture session for 

ail stiidcMits . 

Th(»ie (it^td indicate that the yroup of students instructed by CAI obtained 
i\ ftiL\Mj scgru ^4 ". higher on the final examination than did the CI students. 
Furt^jc-niiuro, the CAI students completed the course in 12 iwurs less tinie (33%). 

furltuir GVtihw tivo information was obtained front a study of the opinions 
t)f .il rc<jiilar classroom teachers in Pennsylvania. These teachers took tlie 
i'AHL I wursf durlfHi Soptciiiber and October of 19/1. A foUow-up study was made 
in July of 19/2. Sonio typical results arc shown in the following: 
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Would you s.iy Uuit after t.iktn<| thu course you wore 
mro dWiU'o of individual differences In children? 

Yes - 94.^; No - 6% 

As a result of taking the course, do you feel better 
able to identify tKihaviors whlcii may be signs of 
potent idl learning problejns? 

Yes - 100%; Hq - 0% 

Would you take another course by CAI? 

Yes - lOO'Xi No - 0% 

Did you find that CAI was a more convenient way of 
l.ikinf) the course then attending classes at a local 
col lege or university? 

Yes - 100%; No - 0^ 

These results can be sunHnarlzed briefly as follows: First, inservlce 
teachers do find the content of CARE 1 to be useful In dealing with the needs 
of chiUlren; and seeond, they like instruction by computer In that lOOX say 
they would take another course by CAI and they feel that CAI Is mre convenient 
than dttofiding classes in a college or university. 

Following are excerpts from statements by CARE students and a school 
administrator: 

"... fly niother, who is a sixth-grade school teacher, 
has had for years a hearing problem. About ten years ago, it 
tecame serious enough for her to wear a hearing aid. . . One 
fwrticular part of your computer-assisted course helped me to 
undarstand how nry iwthor's hearing problen caused her to have 
such a low tolerance for some kinds of noise — it was the part 
UuU took such sounds and scrambled them so that they would come 
cicros'o to one with normal hearing southing like they sound to 
(»fi(» v/ilJi .1 hnarif,<) handicap. . . With this new understanding of 
hiMrifM} los5os ami the effect they have on behavior, I talked 
with niy f.ither about encouraging my ntother to see a specialist. 
. . . Yf'storday, my niother discovered that hor condition is 
uj)i>rablG with 99-. chance of success. You can appreciate my 
oxcltciHont and my sense of gratitude to you and to those who 
shared with you the building of your course. One thing seeras 
particularly significant to me. In a conventional kind of 



(:ourf.(.s 1 nnqht have acquired the saine basic "infomitjon," 
but I mu\ii tiuvor have htMt'd what a person with a hearing 
huiulicap hears. It was the Intelligent ami imaginative use of 
t«chfu)lo'}y that qavo iite the ability to link together the data 
of th*» course with my mother's behavior to draw the inferences 
I drew and to share than with my parents. Thank you..." 



". . . My colleagues here and at the University of Houston 
agree that this is one of the most impressive developments we 
lnv<? ".it?en toward the end of providing a continuous progress 
intJividualized le»irning progranu As you know, CARE 1 is being 
ukan by administrators from every level of the systeir, educational 
•ipoci.il ists, counselors, nurses, teachers, and full-tfnM students, 
.itifl thoir response has been ovenvhelmingly favorable. Tfie course 
content and the fomrat are excellent. This is no doubt the most 
coniprehonsive course of its . kind in the country. . . After such 
a positive experience with this project, we are dismayed to 
think of it ever leaving, but we are hopeful you will be able 
to schedule us again in the near future..." 



. . I liked it because I was given much learning In 
a short time without having to travel a long distance." 

"... After t^/o years of PSU's mass education it v«s 
a joy to get some individual attention." 

". . . f liked it because it enabled nte to take an 
active part. I find regular classroom instruction very boring.*' 

. . The course seaiis relevant to the teachers who 
win use the material presented every day. . . Can't wait for 
d foUuw-up course in remedial techniques." 

". , . I liked the freedom of scheduling my own tiiiie and 
not having a strict schedule." 
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